To achieve up to 6 GeV, each cryomodule in the CEBAF accelerator currently provides about 30 MV of acceleration. To raise the accelerator energy to 12 GeV, ten additional cryomodules, each capable of providing 'over 100 MV of acceleration, are required. A prototype of the 100 MV cryomodule has been designed, is presently under construction, and will be completed in 2004. This prototype ayomodule comprises two new cavity designs, four cavities of the low loss design and four cavities of the high gradient design [1,2].
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Although the cavity shapes were designed for their RF properties, the mechanical implications must be considered. In addition to the new cavity shapes, changes have also been made to the cavity end dish assemblies, weld joints, and stiffening rinps. This paper will present the results of the and vibration analFes used for designing the cavity shing. 
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STRESS ANALYSIS
Two critical load cases were examined, one for the warm cavities and one for the cold. The highest stresses in the cold cavity will result from the superposition of tuning and pressure loads. The cavity may be displaced outwards by as much as 2 mm during tuning, placing the cavity in tension; in theory, this could coincide with a pressure load of up to 4 atmospheres in case of system failure.
For the warm cavity, the greatest stresses will most likely occur during alignment. The cavities are held just outside the end cells and force is applied to the beam pipe flange to bring the beam pipe into alignment for assembly.
Model Description
During the course of the cavity design, several different configurations were considered and analyzed for both the low-loss (LL) and high-gradient ("3) cavities. Figure 1 reflects the final design of the low-loss cavity.
For the analysis of the cold cavity, a two-dimensional part was meshed with axisymmehic parabolic elements. As shown in Figure I , blue elements are titanium, red elements are niobium-titanium, and green elements are RRR niobium.
For the warm analysis, only the beam pipe was modeled (Figure 4) since it was assumed the cavity would he fully fixed just outside the cells and only the beam pipe would deform. A half-model was used and meshed with parabolic solid elements.
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'kwih@jlab.ng Table 1 : Material Promties ofNiobium 13.4.5.61 In the absence of data on the cryogenic properties of niobium-titanium, an assumption was made that the modulus would follow the same trend as niobium and titanium and increase by about 21% over the room temperature modulus. 
Boundary Conditions
For the cold cavity, a 2 mm outwasds deflection was applied to one of the dished heads on the cavity model while the other was held fixed, representing the maximum displacement during cavity tuning. In addition, a 4-atmosphere pressure load, the maximum failure load the cavity could experience, was applied to the outside of the cavity. (The operational pressure load is actually much lower, only 0.034 atmospheres.) For the warm cavity, the primary concern was stress and plastic deformation from alignment, which might cause distortions in the field. The half model shown in Figure 4 was restrained in its plane of symmetry and fully fixed at the end adjacent to the cavity. The beam pipe flange was displaced vertically 1.5 mm and rotated slightly as indicated by the arrows in Figure 4 . This was the largest estimated displacement of the flange during alignment.
Results
On the cold cavity, the greatest stress is at the intersection of the stiffener and the end cell, as shown in For the wann cavity, the maximum alignment stresses occur due to bending in the beam pipe. Since the analysis involves plastic deformation of the material, the stressstrain relationship is no longer linear. Figure 4 therefore shows the strains, which are proportional to the deflection, rather than the stresses, which are dependent on the stress-strain graph of the particular material. 
NORMAL MODES ANALYSIS
The natural fiequencies of the cavities are of interest as any external vibrations which operate at the same frequencies as the natural fiequencies could induce system resonance, an undesirable condition.
Model Description
Both the high gradient and low loss cavities consist of seven cells with stiffeners between them. Additional stiffeners connect the end cells to the end dishes on each end. At both the axis and equator of each cell, weld preps result in somewhat thinner material, and this was included in the model.
A full three-dimensional model of the cavities only (without beam pipes) was meshed with parabolic shell elements. Elements shown in green are niobium and elements in red are the niobium-titanium end dishes.
The material properties used are shown in Tables I and  3 . above. 
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Boundary Conditions
The stiffnesses of both the high gradient and low loss cavities were determined, using both room temperature and cryogenic material propemes, to verify that these correlate with the natural tlenuencies. A was held fixed to determine the resulting deflection. The spring constant was calculated from this. 
